Proteolytic cleavage of human growth hormone (hGH) by rat tissues in vitro: influence on the kinetics of exogenously administered hGH.
The presence of several endogenous molecular forms of human GH (hGH), including proteolytically cleaved two-chain forms, has been proposed to be related to the diverse biological activity of hGH. The present study characterized hGH degradation in the rat to determine how peripheral metabolism may influence the kinetics and pharmacology of exogenously administered hGH. In vitro studies indicated that hGH was proteolytically degraded by thyroid gland and skeletal muscle, but not liver and kidney homogenates. The proteolytic activity, localized to the 9000 x g pellet fraction, was characterized as a chymotrypsin-like serine protease using class-specific inhibitors. N-Terminal sequencing of hGH peptides formed by the thyroid gland and skeletal muscle indicated that cleavage sites were almost exclusively at Tyr/Phe-Xaa bonds, with similar points of cleavage observed in the two tissues. Immunoreactive two-chain forms of hGH were also formed. The two-chain molecules had similar cleavage sites, but differed in apparent mol wt when analyzed by nonreducing sodium dodecyl sulfate-polyacrylamide gel electrophoresis. To understand the potential significance of two-chain product formation, we compared the kinetics and degradation of hGH with those of a synthetic two-chain derivative of hGH (Des-1-8,135-145; 2-CAP). The in vitro tissue distribution of 2-CAP proteolysis was the same as that for hGH. The fragmentation pattern of 2-CAP was less complex when analyzed by reverse phase HPLC. The major peptide fragments formed from 2-CAP were chromatographically similar to those formed from hGH. The plasma kinetics of 2-CAP were compared to those of hGH with a RIA using polyclonal antiserum to hGH. After im and sc administration of 2-CAP (125 micrograms/kg), the area under the plasma concentration curve was 3.2- and 4.5-fold greater, respectively, than after administration of hGH (125 micrograms/kg). Both compounds had a greater area under the curve by the im than the sc route. 2-CAP had 2- to 3-fold greater bioavailability than hGH by the im and sc routes. Plasma from rats treated 30 min earlier with hGH im was immunoextracted and analyzed by Western blotting. A circulating immunoreactive fragment was detected which had similar electrophoretic mobility as a two-chain hGH product formed during the in vitro incubations of hGH with skeletal muscle and thyroid gland homogenates. The results indicate that hGH is proteolytically processed in peripheral tissue homogenates, with the formation of two-chain products. The greater bioavailability of 2-CAP suggests that metabolism of hGH to two-chain forms may influence the in vivo kinetics of hGH.